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(54) PRODUCTION OF AGGREGATED DETERGENT COMPOSITION HAVING IMPROVED FLUIDITY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production of aggregated detergent composition in which zeolite 
X is used to improve the fluidity of the final product 

SOLUTION: In the step (a), a granular detergent composition and a liquid binder are used to prepare a 
mixture (where the granular detergent composition contains a surfactant for detergent and the amount of 
the binder is about 1~6wt.% based on the granular detergent composition. In the step (b). the mixture 
prepared in the step (a) is mixed with zeolite X to prepare an objective mixture in which the amount of 
zeolite X is at least equal to that of the liquid binder in the composition prepared in the step (a). 
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CLMMS 



[Claim(s)] . 

[Claim 1] (a) Prepare the mixture of a granular detergent constituent and the liquid binder matter. 
(However, the amounts of said liquid binder of said granular detergent constituent are about 1 of said 
granular . detergent constituent - 6 % of the weight of abbreviation, including a detergent surface active 
agent) (b) Process of the condensation detergent constituent characterized by what (however, the amount 
of Zeolitfe X is equal to the weight of the liquid binder in the constituent prepared at the process (a) at 
least) the constituent prepared at the process (a) and mixture with Zeolite X are prepared for. 
[Claim 2] The approach according to claim 1 the amounts of Zeolite X are about 1 of the weight of the 
liquid binder in the constituent prepared at the process (a) - a 2.5 times as many abbreviation as this, 
[Claim 3] The approach according to claim 2 a binder is an organic liquid. 

[Claim 4] The approach according to claim 2 a binder is alkoxy ** [ which has an average of 3-16 alkoxy 
groups ] C12 - C18 alcohol. 

[Claim 5] The approach according to claim 2 of blending with the mixture which prepared the hydrophobic 
sedimentation silica at the process (b) with the amount which is said about 0.1% - about 1% of mixture. 
[Claim 6] The approach according to claim 2 . the granular detergent of a process (a) is the spray drying 
granular object from which the air by which the trap was carried out to miniaturization by giving before 
using it . at a process (a) was removed. 

[Claim 7] An approach given in claim 1 thru/or any 1 term of 6 in which the granulation detergent 
constituent of a process (a) contains about 20% - about 95% of detergent .surface active agents, and 5% - 
about 50% of detergency builder abbreviation. 

[Claim 8] The approach according to claim 7 a detergent surfactant is an anion composition surfactant, 
[Claim 9] The approach according to claim 8 chosen from the group which a detergency builder becomes 
from phosphate, poly phosphate, phosphonate, poly phosphonate. carbonate, borate, polyhydroxy sulfonate, 
polyacetate, carboxylate, and poly carboxylate. 

[Claim 10] (a) Prepare the mixture of a granular detergent constituent and the liquid binder matter. 
(However, the amounts of said liquid binder of said granular detergent constituent are about 1 of said 
granular detergent constituent — 6 % of the weight of abbreviation, including a detergent surface active 
agent) (b) Condensation detergent constituent characterized by being manufactured by the approach 
(however, the amount of Zeolite X being equal to the weight of the liquid binder in the constituent prepared 
at the process (a) at least) of preparing the mixture of the constituent and Zeolite X which were prepared 
at the process (a). 

[Claim 1 1] The product according to claim 10 whose amounts of Zeolite X are about 1 of the weight of the 
liquid binder in the constituent prepared at the process (a) - a 2.5 times as many abbreviation as this, 
[Claim 12] The product according to claim 11 blended with the mixture which prepared the hydrophobic 
sedimentation silica at the process (b) with the amount which is said about 0.1% - about 1% of mixture. 

[Claim 13] The product according to claifri 11 whose binder is an organic liquid. 

[Claim 14] The product according to claim 11 whose binder is alkoxy ** [ which has an average of 3-1 S 
alkoxy groups ] C1 2 - C1 8 alcohol. 

[Claim 15] A product given in claim 10 thru/or any 1 term of 13 in which the granulation detergent 
constituent of a process (a) contains about 20% - about 95% of detergent surface active agents, and 5% - 
about 50% of detergency builder abbreviation, 

[Claim 16] The product according to claim 15 whose detergent surfactant is an anion composition 
surfactant. 

[Claim 17] The product according to claim 16 chosen from the group which a detergency builder becomes 
from phosphate, poly phosphate, phosphonate, poly phosphonate, carbonate, borate, polyhydroxy sulfonate. 
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polyacetate. carboxylate, and poly carboxylate. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] , 
[0001] 

[Industrial Application] This invention relates to manufacture of a free fluid condensation detergent 
granular object by the high density which uses the zeolite X as a liquid binder and a flow assistant 
[0002] | 

[Description of the Prior Art] Recently, in detergent industry, a big interest is held in manufacture of 
comparatively high bulk density, for example, the detergent granular object which has I. in 600g /or more, 
[0003] Typically, the detergent granular object including an organic surface active agent and inorganic, or 
an organic builder is prepared by carrymg out spray drying of the aquosity slurry of a component Thus, 
typically, the obtained granular object has a consistency 300 [ about ] - 500g [A ] abbreviation. In order to 
make the requirements for a high density detergent product agree, various approaches for giving such a 
product have been developed. 

[0004] U.S. Pat No. 5,133,924 specifications, such as Appel of issue, give the mixture of the granular 
component of a spray drying detergent constituent or a detergent constituent to two-step alligation on 
July 28, 1992, the porosity of a particle is decreased, and the approach of increasing a consistency by it is 
indicated. Liquids, such as water and a nonionic surface active agent, are added to a second stage story 
mixer by the case. 

[0005] U.S. Pat No. 5,164,108 specifications, such as Appel of issue, supply other detergent matter to a 
high speed mixer / precise machine on November 17, 1992 by the liquid acid precursor of an anionic 
surfactant, the water-soluble solid alkalinity builder, and the case, a liquid acid precursor is neutralized 
there, and the process of the high density detergent powder which consists of preparing powder, mixing 
powder in a medium-speed mixer subsequently, and decreasing the porosity of a powder particle by it is 
indicated. It is said that this patent may be produced about particle size distribution when the complicated 
problem processes a high activity (20% or more of namely, surfactants) constituent It is indicated that 
these problems can be prevented by adding powdered matter, such as Zeolite A, to the second mixer. 
[0006] JP,61-69897.A of April 10. 1986 public presentation is indicating the approach for manufacturing the 
dense condensation detergent product which consists of mixing with a binder (for example, nonionic 
surface active agent) and a "surface amelioration agent" (it being able to be aluminosilicate) from a spray 
drying detergent granular object including a surface active agent and a builder, after pulverizing a granular 
object by strong stirring in a blade mixer. 

[0007] The U.S. Pat No. 4,652,391 specification (bulk) of issue is indicating the spray drying detergent 
granular object whose surfactant is a nonionic surface active agent on March 24, 1987. This patent has 
pointed out that it should cool quickly, in order that a nonionic surface active agent may prevent that the 
granular object which comes from a spray tower is spread on the front face of a granular object Such 

diffusion of a nonionic surface active agent decreases the fluidity of a granular product, and a consistency. 
When the- warm weather bars quick cooling, it is said that "dusting" of the granular object can be carried . 
out with a "plasticizer" (it. is also called a "joint inhibitor"). Permutite (Zeolite A and Zeolite X) is indicated 
for this purpose. 

[0008] Refer to 16th page - the 19th said U.S. Pat No. 5.133.924 specification, the No. 5,164,108 
specification, the No. 4,656,391 specification, JP,61-69897,A, and edition [ of Perr/'s chemical en JINIAZU 
handbook / 6th ] (1984) page. 
[0009] 

[Means for Solving the Problem] This invention prepares the uniform mixture of (a) granular detergent 
constituent and the liquid binder matter (the amounts of said liquid binder matter of said granular detergent 
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constituent are about 1 of said granular detergent constituent - 6 % of the weight of abbreviation, including 
a detergent surface active agent), (b) It is related with the process of the condensation detergent 
constituent characterized by what (the amount of Zeolite X is equal to the weight of the liquid binder in a 
process (a) at least, and are 1 - a 2.5 times as many abbreviation as this preferably) Zeolite X is contacted 
for in the constituent prepared at the process (a). 

[0010] Moreover, this invention includes the constituent by said approach. 

[0011] This invention relates to preparation (it is here, the granular detergent matter is mixed with the 
liquid binder matter of the amount of limitation, and the floe which has the particle size which increased by 
it as compared with the original detergent granular object arises) of a condensation detergent granular 
object There is an inclination for the floe prepared by doing in this way by experience to be often 
adhesiveness, and it has become clear that it so has low free flowability. According to this invention, for 
the detergent floe which uses a liquid binder, when Zeolite X applied to said floe as a surface coating 
object, it was found out especially that it is an effective free flow assistant. In the case of most detergent 
applications. Zeolite A was more desirable than the ZEOO light X because of the effective and, general 
more good metal ion blockade force as a free flow assistant, but if there was a zeolite X in the case of the 
detergent floe using a liquid binder, now. it was found out that it is a still more effective free flow assistant 
than Zeolite A. In addition, it was found out by using Zeolite X as a free flow assistant by said floe that the 
product of high density is further obtained from what is obtained when using Zeolite A. Typically, the 
product manufactured by this method has bulk density higher 600g /than L 

[0012] The granular detergent constituent in the process (a) of the approach of granular detergent 
constituent this invention contains a detergent surfactant. The surfactant and other components of a 
granular constituent can be introduced into a process (a) as a separate component or preliminary 
preparation constituents, such as a spray drying detergent constituent, or mixture of one or more sorts of 
separate granular components, and a spray drying detergent constituent 

[0013] An anionic surfactant is a surfactant desirable although it is used here, and is well-known 
technically. It is as follows the example of representation of such a surfactant 

. [0014] as a suitable anionic surfactant to use it here — the inside of the molecular structure — about 10- 
the water-soluble salt of the organic-sulfonic-acid resultant which has the alkyl group and sulfonate . 
radical, or sulfate radical which has about 20 carbon atoms — an alkali-metal salt, ammonium salt, and 
ARUKI roll ammonium salt are mentioned preferably ("alkyl" — the alkyl part of an acyl group is included 
by the vocabulary). The example of the synthetic surfactant of this group Sodium alkylsulfate and an alkyl - 
sulfuric-acid potassium. By returning the glyceride of the first class in a premium grade (C8 - C18 carbon 
atom), secondary alcohol, for example, tallow, or palm oil especially or thing: and the alkyl group which are 
obtained by sulfurating what was generated by the oxo process — a straight chain or branched chain 
arrangement — about 9- the alkyl benzene sodium sulfonate which has about 15 carbon atoms, and an 
alkylbenzene-sulfonic-acid potassium — for example It is the thing of a class given in a U.S. Pat No. 
2,220,099 specification and the No- 2,477,383 specification (it includes here as bibliography), the line whose 
number of averages of the carbon atom in an alkyl group is about 11-13 — linear-alkyl-benzene sulfonate 
has especially value. 

[0015] Other suitable anionic surfactants to use it here The ether; palm-oil-fatty-acid monoglyceride 
sulfonic-acid sodium and the palm-oilH^tty-acid monoglyceride sodium sulfate of higher alcohol originating 
in alkyl glyceryl ether gulfonic-acid sodium especially tallow, and palm oil: fatty alcohol (for example) It has 
ethylene oxide of about one to. 10 unit per molecule. An alkyl group A coconut or one mol of tallow alcohol, 
and 1-6 mols [ of ethylene oxide ] sodium salt or potassium salt of a sulfate of a resultant: about 8-12 
carbon atoms It is the sodium salt or potassium salt of alkylphenol ethylene; oxide ethereal sulfate which it 
has. " 

[0016] in addition, as a suitable anionic surfactant In a fatty-acid radical, about 6-20 carbon atoms It has. 
In an ester group about 1-10 carbon atoms water-soluble salt [ of the ester of alpha-sulfonation fatty acid 
v^hich it h^s ]; — the inside of an $cyi group — about 2-9 carbon atoms — having — and the inside of an 
alkane part — 9- water-soluble salt [ of a 2-acyloxy alkane-1 -sulfonic acid ]; which has about 23 carbon 
atoms — about 12-20 carbon atoms beta-alkyloxy alkane sulfonate which has about 1-3 carbon atoms in 
water-soluble salt [ of the olefin sulfonic acid which it has, and a paraffin sulfonic acid ];, and an alkyl 
group, and has about 8-20 carbon atoms in an alkane part is mentioned. 

[0017] A desirable, anionic surfactant is the alkali-metal salt of C10 - 18 straight-chain alkylbenzene 
sulfonic acid, and C10 - 18 alkyl sulfuric acid. As for the desirable mode of this invention, an anionic 
surfactant consists of about 20% - about 40% of mixture of CIO of the weight ratio 2:1 [ about ] to 1:2 - 13 
straight-chain alkyl benzene sodium sulfonate, and CI 2 - 16 sodium alkylsulfate. 
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[0018] The water-soluble salt of a higher fatty acid i.e., "soap", is a useful anionic surfactant in this 
constituent as this — alkali-metal soap, for example, carbon number, about 8- about 24 — the sodium 
salt, the potassium salt, ammonium salt, and ARUKI roll ammonium salt of a carbon number 12 [ about ] - 
about 18. higher fatty acid are mentioned preferably. Soap is generable with direct saponification of fats and 
oils, or neutralization of free fatty acid. The tallow soap and coconut soap of the sodium salt of the mixture 
of the fatty acid originating in palm oil and tallow and potassium salt, i.e., sodium, or a potassium are 
especially useful. 

[0019] As a surfactant of other suitable classes to use it with the granular detergent constituent of a 
process (a), a nonionic surface active agent, a cationic surfactant, an amphoteric surface active agent, and 
a **** surfactant are mentioned, 

[0020] As a typical nonionic surface active agent, the alkylene oxide condensate of the hydrocarbyl radical 
(for example, alkyl or alkylphenyl) on which a hydrocarbyl radical has the carbon atom of about 8-22 
abbreviation is mentioned. A nonionic surface active agent also includes half-polar compounds, such as C8 
- C22 amine oxide. The huge argument of a nonionic surface active agent is found out by U.S. Pat, No. 
5.338,491 specifications, such as Connor of issue, on August 16, 1994. As a nonionic surface active agent. 

O R 1 



it is a formula. 



II J 
R* - C- N- Z 



The inside of [type and R1 are H, C1 - C8. Hydrocarbyl. 2-hydroxyethyl. 2-hydroxypropyl or those mixture 
— desirable — CI - C4 alkyl — more — desirable — jC1 Or C2 alkyl — most — desirable — C1 Alkyl It is 



(namely, methyl) and is:R2. C5 - C32 hydrocarbyl part] desirable — straight chain C7 - C19 alkyl or the 
alkenyl — more — desirable — straight chain C9 - C17 alkyl or -the alkenyl — Most preferably Straight 
chain C1 1 - CI 9 alkyl or the alkenyl, or the line which has at least two pieces (in the case of a 
glyceraldehyde), or at least three hydroxy!' (in the case of other reducing sugars) which are those mixture, 
and by which;Z was directly linked with the chain — it has a hydrocarbyl chain — ■ a polyhydroxy 
hydrocarbyl part or it is the a Ikoxy ******** (preferably ethoxylation or propoxy-izing). ] A ****** acid- 
amide surfactant is also mentioned, Z will be preferably guided from reducing sugar in the reduction 
amination reaction, and Z is a GURISHICHIRU part more preferably than:. As suitable reducing sugar, a 
glyceraldehyde is mentioned to a glucose, a fructose, a maltose, a lactose, a galactose, a mannose and a 
xylose, and a list. It can use like each saccharide of the above [ high glucose corn syrup, high fructose corn 
syrup, and high maltose corn syrup ] as a raw material. The mix of the sugar component for Z can also be 
prepared with these corn syrup. He should understand that it is not what means eliminating other suitable 
raw materials. Preferably Z -CH2-(CHOH) n-CH2~OH. - CH(CH2-OHMCHOH)n-1-CH2-OH, - It will be 
chosen out of the group which consists of CH2-(CHOH)2-(CHOH (CHOR')) CH2~OH(s) (n is the integer of 
1-5 among a formula, and R' is H, a ring type monosaccharide, or a polysaccharide), and those alkoxy 
>Mc******. GURISHICHIRU whose n is 4, especially -CH2-(CHOH)4"CH2-OH are the most desirable. 
[0021] The inside "of said formula, and R1 For example, they can be methyl, ethyl, propyl, isopropyl* butyl, 
isobutyl, 2-hydroxyethyl, or 2-hydroxypropyl. For the highest foam formation, it is R1. They are methyl or 
hydroxyalkyl preferably. It will be R1 if low foamability is desired. They are C2 - C8 preferably, tt is alkyl 
especially n-propyl, isopropyl, n-propyl, isopropyl, n-butyl, isobutyl, pentyl, hexyl, and 2-ethylhexyl. 
[0022] As a specific example of this kind of amide surface active agent C12~N-(3-MECHIKISHI propyl) 
glucamide and coconut n-methyl glucamide are mentioned. The further indication of this kind of amide 
surfactant can be found out on the U.S. Pat. No. 5,376,310 specifications of KURAIPU of issue on 
December 27. 1994. 

[0023] As a cationic detergent surfactant an ammonium surfactant R2 [ for example, ] among alkyldimethyl 
ammonium halo GENAIDO and a formula [R2 y (OR3) [R4 y (OR3)] 2 R5 N+X~[type It is the alkyl or alkyl 
ben^y! which has the carbon atom of about 8^18 abbreviation in an aiky! chain, every — R3 ~CH2 CH2- 
and -CH2 CH(CH3)~ - it chooses out of the group which consists of CH2 CKCCH2 OH)- ~CH2 CH2 CH2- 
and those mixture — having — ; — every — R4 CI - C4 alkyl — C1 - C4 Hydroxyalkyl. benzyl, and two R4 
The ring structure* formed by combining a radical, - CH2 CHOHCHOHCOR6 CHOHCH2 OH (among a 
formula) R6 It is chosen out of the group which consists of the hexose polymer and hydrogen which have a 
hexose or about 1000 or less molecular weight (when y is not 0), and is;R5. R4 It is [ whether it is the same 
and ] an alkyl chain. R2+R5 the total number of a carbon atom — about 18 or less — it is — ; — each y — 
0- about 10 — it is — the sum of y value — 0- it is about 15 and the surfactant which has] whose:X is a 
compatibility anion is mentioned. 
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[0024] Other useful cationic surfactants are indicated by the U.S. Pat No. 4,228,044 specification of 
KYAMBURE of issue here on October 14, 1980. the second class whose aliphatic series radical of an 
amphoteric surface active agent can be a straight chain or a branched chain, the aliphatic series derivative 
of a tertiary, amine, or a heterocycle type — it can be widely indicated as the second class and the 
aliphatic series derivative of a tertiary amine. One of the aliphatic series substituents has the carbon atom 
of about 8-18 abbreviation on about eight carbon atoms and a type target at least and at least one 
contains an anion aqueous-ized radical, for example, carboxy, sulfonate, and sulfate. It is related with the 
example of an amphoteric surface active agent, and they are the 19th **** of 18 lines of a U.S. Pat. No. 
3,929,678 specification to Lauryn of December 30. 1975 issue etc. - the 35th line reference, a **** 
surfactant — the second class and the derivative of a tertiary amine, and a heterocycle type — it can be 
widely indicated as the derivative of the second class and the derivative of a tertiary amine or quaternary 
ammonium, quaternary phosphonium, or the third class sulfonium compound. It is related with the example 
of a **** surfactant and is 19th **** [ to Lauryn of December 30, 1975 issue etc. / of a U.S. Pat No. 
3,929,678 specification / of 38 lines ] - 22nd **** 48 line reference. 

[0025] The still huger indication of various kinds of surfactants can be found out on the U.S. Pat; No. 
3.664,961 specifications of Norris of issue on May 23, 1972. 

[0026] Generally the surfactant will occupy about 30% - about 60% preferably 20% - about 95% of 
abbreviation of the granular detergent constituent of a process (a) prepared by this method. 
[0027] Typically, probably, the detergent constituent prepared by this method contains the builder. 
Generally a useful builder is chosen from the phosphate of various kinds of water-soluble alkali metal, 
ammonium, or permutation ammonium,. a polyphosphate, phosphonate, Pori phosphonate, a carbonate, a 
borate and a polyhydroxy sulfonate, Pori acetate, carboxylate, and a polycarboxylic acid salt by this 
invention. The alkali-metal salt of the aforementioned thing, especially sodium salt are desirable. 
Phosphate, carbonate, silicate, poly carboxylate, and those mixture are desirable although it is used here. 
Sodium tripolyphosphate. pyrophosphoric-acid 4 sodium, a sodium citrate, the tart rate mono-sodium 
succinate, tart rate disuccinic acid sodium, and those mixture are more desirable. 
[0028] An inorganic phosphate builders specific examples are the tripolyphosphate of sodium and a 
potassium, a pyrophosphate, the macromolecule metaphosphate that has polymerization degree about 6- 
21. and an orthophosphate. Other phosphorus builder compounds are indicated by a U.S...Pat. No. 3,159,581 
specification, the No. 3.213,030 specification, the No. 3,422,137 specification, the No. 3,400,176 
specification, and the No, 3.400.148 specification (those all are included here as bibliography). 
[0029] A phosphorus-free inorganic builders examples are zeolites, such as carbonate [ of sodium and a 
potassium ], bicarbonate, sesquicarbonate, and tetraborate 10 hydrate, and Zeolite A. As a useful water- 
soluble phosphorus-free organic builder, the Pori acetate of various kinds of alkali metal, ammonium, and 
permutation ammonium, carboxylate, a polycarboxylic acid salt, and a polyhydroxy sulfonate are mentioned 
here. The examples of polyacetate and a poly carboxylate builder are the. sodium salt of 
ethylene diaminetetraacetic acid, nitrilotriacetic acid, oxy-disuccinic acid, mellitic acid, benzene 
polycarboxylic acid, and a citric acid, potassium salt, lithium salt ammonium salt and permutation 
ammonium salt. 

[0030] The giant-molecule poly carboxylate builder is indicated by the U.S. Pat. No. 3.308.067 specification 
of the deal of issue on March 7, 1967. As such matter, the water-soluble salt of the homopolymer of 
aliphatic carboxylic acid, such as a maleic acid, an itaconic acid, mesaconic acid, a fumaric acid, aconitic 
acid, a citraconic acid, and a methylene malonic acid, and a copolymer is mentioned. 
[0031] Other suitable poly carboxylate to use it here is polyacetal carboxylate given in the U.S. Pat. No. 
4,144.226 specification of issue March 13, 1979 in the clutch field etc., and the US, Pat No. 4,246,495 
specification of issue March 27, 1979 in the clutch field etc. 

[0032] Generally a builder occupies about 20% - about 40% preferably 5% - about 50% of abbreviation of the 

constituent prepared by this method. A builder can be added to floe, after being able to blend with the 

gr&nul&r detergent constituent of a process (s) or mixing with Zeolite X.' • 

[0033] Typically, bulking agent matter, such as a sodium sulfate and a sodium chloride, exists in the 
detergent constituent of a process (a) in the amount to about 40%. 

[0034] The liquid of binder various kinds can be used as a binder for granular detergent components at the 
process (a) of the approach of this invention. 

[0035] Water is a suitable binder. Similarly, the water solution with which even inorganic, an organic ' 
substance (Na2 0:Si02 ratio 2.0). for example, a sodium silicate, or about 65% even of polyacrylate 
polymers contain even about 35% more preferably [ it is desirable and ] to about 55% can be used. 
Generally, if the amount of solutes exceeds about 65%, aquosity dispersion liquid or a solution will become 
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viscosity too much, and it will result in it not being conveniently processible into uniform mixture with the 
granular detergent of the process (a) of this method. . Moreover, the desirable approach of introducing a 
liquid binder into an approach is the approach of spraying on a granular detergent, A viscous solution is 
difficult to spray to altitude. 

[0036] A non-ion organic liquid (melting point of about 7 degrees C or less) is desirable although it is used 
by the approach of this invention. The reason the desirable matter is a nonionic surface active agent is 
that they will contribute to the cleaning engine performance of a constituent Refer to the argument of said 
nonionic surface active agent. These matter of the most ordinary class is aikoxy ****** organic 
compounds. 

[0037] As suitable aikoxy **** ion matter to use it as a binder of this invention, an average of 3-20 
condensates of C12 which has 4-16 aikoxy parts preferably - 18 fatty alcohol are mentioned. An alcoholic 
radical may be methyl branching (oxo-radical) in saturation or mono-partial saturation, a line, or the 2nd 
place, and may be guided from natural or hydrogenation fat residue, and/or synthetic residue. The ethoxy 
rate guided from cetyl alcohol, stearyl alcohol, oleyl alcohol, and those mixture is especially suitable, the 
oleyl alcohol containing the tallow fatty alcohol with which an example contains an average of 4-8 ethylene 
oxide (EO) parts, the tallow fatty alcohol containing an average of 10-18 EO(s), and an average of 6-12 EO 
(s) — and they are those mixture again. ! 

[0038] Other nonHon matter is 12 to aikoxy ** C24 (preferably C 14-18) alcohol (subsequently to the 
alcohol top concerned in the manufacture, 4-7 mols are added [1-3 mols of propylene oxide ] preferably 
4-20 mols of ethylene oxide). Eight to ethoxylation C12 alkylphenol containing 4~14 EO(s) is also suitable, 
[0039] The non-ion organic liquid which is not a surface active agent can also be used as a binder of this 
invention. The examples of such matter are a polyethylene glycol and a polypropylene glycol. • 
[0040] A binder is most preferably used in about 3% - about 4.5% of amount about 2.5% to about 6% about 
1% to about 6% to the whole quantity of a detergent component by the process (a) of this method. 
[0041] In the process (b) of a zeolite X book method, the floc formed from an indispensable detergent 
component and an indispensable binder at the process (a) contacts the zeolite X of an amount equal to the 
amount of the liquid binder used at the process (a) of this method at least and is mixed closely. Preferably, 
the amount of Zeolite X is 1 to 2.5 times the weight of the liquid binder, used at the process (a). 
[0042] Zeolite X is the synthetic aluminosilicate which can come to hand easily commercially from for 
example, the Union Carbide company and Philadelphia Quartz watch Company, A sodium salt form (zeolite 
13X) has about 8A of apertures, and a calcium form (zeolite 10X) has about 7A of apertures. A sodium 
gestalt is desirable in order to use it here. Zeolite X should be a powder gestalt which has about 20 or less 
millimicrons of particle size. A desirable particle size is within the limits of about 5 - about 10 millimicrons. 
[0043] Being attained when. the further free fluid consistency of the constituent prepared by this method 
which improves and increased blends a hydrophobic sedimentation silica together with Zeolite X at the 
process (b) of this method was found out. 

[0044] The suitable hydrophobic sedimentation silica to use it here is marketed, for example, is marketed 
as super nuts (Supernat) D10 and D17 from Degussa AG of German country Frankfurt / MAIN. 
[0045] When using it at the process (b) of this method, the amount of a hydrophobic sedimentation silica is 
about 0.2% - about 0,4% preferably about 0.1% to about 1% to the weight of the mixture in a process (a). 
[0046] By the matter case of arbitration, other useful matter can blend as a detergent component at the 
process (a) of this method with a detergent constituent. Or such matter can be added to floe, after mixing 
with Zeolite X or Zeolite X. and a sedimentation silica. As matter of arbitration, the surfactant, for example, 
the amphoteric surface active agent, the additional.**** surfactant, and additional cationic surfactant of a 
class are mentioned. The example of such a surfactant is indicated by the U.S. Pat. No. 3,664,961 
specification of Norris of May 23. 1972 issue, and the U,S. Pat. No, 4,228,044 specification (it includes here 
as bibliography) of the camber of October 14, 1980 issue. As other/arbitration components, a bleaching 
agent, a brightening agent, a bleaching activator, a foam increasing agent, foam suppressor, a cloudy 
inhibitor and corrosion inhibitor, a dirt suspending agent, a color migration inhibitor, a stain proofing agent, a 
color migration inhibitor, a germicide, pH regulator, a chelating agent, clay, and an enzyme are mentioned. 
.[0047] The granular constituent containing a processing surfactant is used at the process (a) of this 
method. This constituent can consist of a granular object from a spraying drying tower, or one or more 
sorts of particulate matters by which spray drying is not carried out. Or this constituent can be mixture 
with a spray drying granular object,. other granular detergent components, for example, an additional surface 
active agent, and/or a builder, a bleaching agent etc. Before mixing with a binder, eburnation of the 
granular constituent can be carried out. For example, after giving a granular constituent to mixing in high 
speed mixers, such as REDIGE (Loedige) CB, a SHUGI (Shugi) granulating machine, and OORAISU (Drais) 
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K-TTP, it can be given to mixing in medium-speed mixers, such as REDIGE KM and DORAISU K~T. For 
example, refer to a U.S. Pat No, 5,133,924 specification and the No, 5,164,108 specification. Mixing with an 
eburnatioh detergent particle and a binder and the contact to said mixture and Zeolite X (or zeolite X plus 
sedimentation silica) are attained. in a medium-speed mixer. 

[0048] By making compactors, such as a BCS25 mold compactor from SHINTO Industrial Company, pass 
this granular constituent, the spray drying granular product which contains an additional desiccation 
granular detergent component in performing this method in order to manufacture free fluidity eburnation 
floe by the anionic surfactant and the case in a desirable approach is given to miniaturization, removes air, 
and forms a chip by it, for example. Subsequently, these chips can be ground and sifted out (for example, in 
the FITS mill), and a desired particle size can be obtained. Subsequently, an eburnation particle is mixed 
with a nonHon binder, and Zeolite X (or zeolite X plus sedimentation silica) is made to contact. Preferably, 
a liquid binder is added to a granular detergent constituent by spraying on a detergent (however, before 
adding Zeolite X) constituent at the time of mixing. Mixing with a granular detergent (make it those any to 
which eburnation of whether eburnation is carried out is not carried out), and a binder, and the contact to 
Zeolite X can be attained in a suitable mixer. The examples of a suitable mixer are a FUKAE (Fukae) ** 
type high speed mixer from FUKAE Industrial Company of Kobe, Hyogo in Japan, and a ribbon (Ribbon) 
mixer from Power REXX Company in Osaka Osaka in Japan. 

[0049] Especially all the %s and ratios of a publication in this specification are weight criteria unless it 
refuses, all the documents stated by this detail letter are included as bibliography, • 

[0050] Although this invention is illustrated by the following example, the following example does not limit . 
this invention. • • ■[ ; '• • : ' 

[0051] Eburnation of the spray drying surfactant granular object which has the presentation of the example 
I following and the consistency of 290g/l. is carried out as follows. 

Fatty alcohol sulfate 9.0% linear^alkyhbenzene sulfonate 30.0 sodium carbonates 21 sodium silicates 16 
sodium sulfates Eight polyethylene glycols 0.3 brightening agents 0.4 moisture The usual component 
besides 4 The 11.3 total 100% [0052] A spray drying detergent granular object is continuously inserted in 
on the upper part of a rolf mold compactor unit through the force feeder arranged in the upper part of a 
compactor roll, and a chip is manufactured. : whose pilot compactor unit operating condition is as follows - 

- the rotational speed of a roll — 3.60rpm it is — the ammeter of a roll — 5.5A — it is — a roll pressure - 

- 1.7-2.1 1 — it is — and the rotational speed of a force feeder — about 16.8. rpm it is — the ammeter of a 
force feeder is 3.0A. An miniaturization rate is about 56kg/hour as a chip. The chip consistency which 
comes out from a roll is "1,3-1.6g/cc. The amount of surfactants in a chip is still 39%. 

[0053] A surface-active-agent chip is uniformly supplied to a pilot grinder (FITS mill). : whose pilot grinder 
operating condition is as follows — the rotational speed of a shaft ~ about 4726 rpm it is — the 
ammeters of a shaft are 6.0-7.2A, and use a blanking size 2.0mm screen. % on 850m of a grinding chip is 4.0 

- 10.0%, Less than 150m % is 19 - 22%. having ground the bulk density of a grinding chip as — about 660 
g/l it is . The amount of surfactants in this grinding granular object is still about 39%. 

[0054] 9.85kg of eburnation grinding granular objects and the 1.58kg of the C16 second class sodium 
alkylsulfate (95% [ of sodium alkylsulfate ], 2% [ of sodium sulfates ]. moisture / 3% of miscellaneous 
components) powder are inserted in a pilot REDIGE KM mixer (capacity of 501.). A fill is temporary bulk 
density 700 g/l of a finished product. It follows and is 37%. It is 3000rpm about a chopper rate. It is 35rpm 
about a blade rate, maintaining. It sets up. A grinding surface-active-agent granular object and alkyl sulfate 
powder are mixed with for [ sufficient ] 70 seconds in a REDIGE mixer. Subsequently, poly pyrrolidone 
(color migration inhibitor) 30g is sprayed for 25 - 30 seconds into a REDIGE mixer. Subsequently, C14- . 
C15E09 heated by 70 degrees C 440g of alkyl ethoxy rate nonionic surface active agents is sprayed for 50 

- 60 seconds on the matter in a REDIGE mixer. Subsequently, 13X810g [ of zeolites ] and hydrophobic 
sedimentation silica 50g and lOOg of antifouling polymers are added / mixed for 200 seconds by the 
REDIGE mixer. Subsequently, 40g of perfume is sprayed for 30 - 40 seconds into a mixer. The amount of 
surfactants of the obtained product is- about 45%, This product is sifted out by the 11S0m screen. The 
sifted^out product has about 45% of sum total surface activity doses. This product is bulk density 781 g/l 
It is the free fluidity granular object which it has; 
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1 Title of Invention 

PROCESS FOR MAKING AGGLOMERATED DETERGENT COMPOSITIONS 
HAVING IMPROVED FLOWABEJTY 

2 Claims 

1. A process of forming agglomerated detergent compositions comprising the 
steps of. 

(a) forming a mixture of a granular detergent composition and a liquid binder 
material wherein the granular detergent composition comprises a detersive 
surfactant, and the amount of said liquid binder is from about 1% to about 6% 
by weight of said granular detergent composition, and 

(b) forming a mixture of the composition produced in Step (a) with Zeolite X 
wherein the amount of Zeolite X is at least equal to the weight amount of 
liquid binder in the composition produced In Step (a), 

2. The process of Claim 1 wherein the amount of Zeolite X is from about 1 to 
about 2.5 times the weight amount of liquid binder in the composition produced in 
Step (a). 

3. The process of claim 2 wherein the binder is an organic liquid. 

4. The process of claim 2 wherein the binder is an alkoxylated C\2 to Cjs 
alcohol having an average of 3 to 1 6 alkoxy groups, 

5. The process of Claim 2 wherein hydrophobic precipitated silica is included in 
the mixture formed in Step (b) in an amount which is from about 0.1% to about 1% of 
said mixture. 



6. The process of Claim 2 wherein the granular detergent of Step (a) is a spray 
dried granule which has been subjected to compaction to remove entrapped air prior 
to use in Step (a). 

7. The process of any one of Claims 1 through 6 wherein the granulated 
detergent composition of Step (a) comprises from about 20% to about 95% detersive 
surfactant and from about 5% to about 50% delergency builder. 
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8. The process of Claim 7 wherein the detersive surfactant is an anionic synthetic 
surfactant 

9. The process of Claim 8 wherein the detergency builder is selected from the 
group consisting of phosphates, polyphosphates, phosphonates, polyphosphonates 
carbonates ,borates t poiyhydroxy sulfonates, polyacetates, caxboxylates, and 
polycarboxylates. 

10. An agglomerated detergent composition prepared by the process of; 

(a) forming a mixture of a granular detergent composition and a liquid binder 
material wherein the granular detergent composition comprises a detersive 
surfactant, and the amount of said liquid binder is from about 1% to about 6% . 
by weight of said granular detergent composition, and 

(b) forming a mixture of the composition produced in Step (a) with Zeolite X, 
wherein the amount of Zeolite X is at least equal to the weight amount of 
liquid binder in the composition produced in Step (a), 

1 1 . The product of Claim 10 wherein the amount of Zeolite X is from about 1 to 
about 2.5 times the weight amount of liquid binder in the composition produced 
irtStep (a). 

12. The product of Claim 1 1 wherein hydrophobic precipitated silica is included 
in the mixture formed in Step (b) in an amount which is from about 0.1% to about 1% 
of said mixture, 

13. The product of Claim 1 1 wherein the binder is an organic liquid. 

14. The product of claim 11 wherein the binder is an alkoxylated C\% to Cig 
alcohol having an average of from 3 to 16 alkoxy groups* 

15. The product of any one of Claims 10 through 13 wherein the granular 
detergent composition of Step (a) comprises from about 20% to about 95% detersive 
surfactant and from about 5% to about 50% detergency builder. 
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16. The product of Claim 15 wherein the detersive surfactant is an anionic 
synthetic surfactant. 

17. The product of Claim 16 wherein the detergency builder is selected from the 
group consisting of phosphates, polyphosphates, phosphonates, polyphosphates 
carbonates, borates, polyhydroxy sulfonates, polyacctates, carboxylates, and 
polycarboxylates. 

3 Detailed Description of Invention 

TECHNICAL FIELD, 
The invention relates to the manufacture of high density, free flowing 
agglomerated detergent granules, using a liquid binding agent and zeolite X as a flow 

aid. 

BACKGROUND OF THE INVENTION 
Recently there has been considerable interest within the detergent industry in 
the production of detergent granules having relatively high bulk density, e.g. 600 
g/liter and above. 

Typically, detergent granules, which comprise organic surfactant and 
inorganic or organic builders are prepared by spray drying an aqueous slurry of the 
components. The granules thus obtained typically have a density of from about 300 
to about 500 g/liter. To meet the requirement for higher density detergent products 
various processes have been developed for providing such products. 

U.S. Pat 5,133.924, Appel et bL issued July 28 1992 discloses a process 
wherein a spray-dried detergent composition or a mixture of particulate components 
of a detergent composition is subjected to a two-stage mixing process in order to 
reduce the porosity of the particles, thereby increasing density. Liquids, such as water 
or nonionic surfactants are optionally added to the second stage mixer. 

VS. Pat No. 5,164,108, Appel et al M issued November 17. 1992. discloses a 
process for making high density detergent powder wherein a liquid acid precursor of 
an anionic surfactant, a solid* water-soluble alkaline builder and optionally other 
detergent materials are fed to a high speed mixerAJensifier in which the liquid acid 
precursor is neutralized, thereby producing a powder and then mixing the powder in a 
moderate speed mixer to reduce the porosity of the powder particles, the patent states 
that complications can arise with respect to particle size distribution in cases where 
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high active (i.e., 20% or more surfactant) compositions are processed, Jt is disclosed 
that these problems can be obviated by adding a powdered material such as Zeolite A 
to the second mixer. 

Jap. Pat. Application 61-69897, published April 10. 1986 discloses a process 
for producing a dense agglomerated detergent product from spray dried detergent 
granules comprising a surfactant and builder, wherein the granules are pulverized by 
vigorous stirring in a blade mixer, followed by mixing with a binder (e.g., nonionic 
surfactant) and a "surface improving agent", which can be an aluminosilicate« 

U.S. Pat No. 4,652.391 (Balk), issued March 24, 1987, discloses spray dried 
detergent granules in which the surfactant is a nonionic. The patent indicates that the 
granules coming from the spray tower should be cooled rapidly to prevent nonionic 
from diffusing to the surface of the granules. Such diffusion of nonionic reduces the 
fluidity and density of the granular product. It is stated that if warm weather prevents 
rapid cooling, the granules can be "dusted* with a "fluidizing agent" (also referred to 
as an "anti caking agent"). Synthetic Zeolites (Zeolite A and Zeolite X) are disclosed 
for this purpose. ! 



See U.S. Pats. 5,133,924, 5,164,108, 4,656,391 and Japanese Pat. Appln. 61- 
69897, discussed su prfl . and Perry's Chemical Engineers' Handbook 6th Edition 
(!964)atPagel6-9. 



The present invention is directed to a process of forming agglomerated 
detergent compositions comprising the steps of; 

(a) forming a homogeneous mixture of a granular detergent composition and a 
liquid binder material, wherein the granular detergent composition comprises a 
detersive surfactant, and the amount of said liquid binder material is from about 
1 % to about 6% by weight of said granular detergent composition, and 

(b) contacting the mixture formed in Step (a) with Zeolite X, wherein the amount of 
Zeolite X is at least equal to, and preferably from 1 to about 2.5 times, the 
weight amount of liquid binder in Step (a). 

The present invention also encompasses the composition of the above process. 



BACKGROUND ART 



SUMMARY OF THB TNYRNTTON 
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granules wherein granular detergent material is mixed with a limited amount of a 
liquid binder material, thereby resulting in agglomerates having an increased particle 
size compared to the original detergent granules.. Experience has shown that 
agglomerates formed in this manner often tend to be sticky, and therefore have poor 
free-flow properties. In accordance with the present invention it has been found that 
for detergent agglomerates which utilize liquid binders, Zeolite X is a particularly 
effective free-flow aid when applied as a surface coating to said agglomerates. 
Although Zeolite A is also effective as a free-flow aid and has generally been 
preferred over Zeolite X for most detergent uses because of its better sequestering 
power, it has now been found that Zeolite X is a more effective free-flow aid than 
Zeolite A for detergent agglomerates utilizing liquid binders. Additionally it has 
been found that the use of Zeolite X as free-flow aid in said agglomerates results in a 
higher density product than obtained when using Zeolite A. Typically, the products 
produced by the process herein have a bulk density of greater than 600 grams/liter. 
Granular Determent CnT nposition<; 

The granular detergent composition in Step (a) of the process of the present 
invention comprises a detersive surfactant The surfactant and any other components 
of the granular compositions can be introduced into Step (a) as separate ingredients or 
as a pre-formed composition, such as a spray dried detergent composition or as a 
mixture of one or more separate granular ingredients and a spray dried detergent 
composition. 

Anionic surfactants are the preferred surfactants for use herein and are well 
known in the art The following are representative examples of such surfactants. 

Anionic surfactants suitable for use herein include the water-soluble salts, 
preferably the alkali metal, ammonium and alkylolarnmonium salts, of organic 
sulfuric reaction products having in their molecular structure an alkyl group 
containing from about 10 to about 20 carbon atoms and a sulfonic acid or sulfuric 
acid ester group. (Included in the term "alkyl" is the alkyl portion of acyl groups.) 
Examples of this group of synthetic surfactants are the sodium and potassium alkyl 
sulfates, especially those obtained by sulfating the higher (Cg_ig carbon atoms) 
primary or secondary alcohols such as those produced by reducing the glycerides of 
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tallow or coconut oil or by the oxo process; and the sodium and potassium 
alkylbenzene sulfonates in which the alkyl group contains from about 9 to about 15 
carbon atoms, in straight chain or branched chain configuration, e.g., those of the type 
described in U.S. Patents 2,220.099 and 2,477,383, incorporated herein by reference. 
Especially valuable are linear straight chain alkylbcnzene sulfonates in which the 
average number of carbon atoms in the alkyl group is from about 1 1 to 13. 

Other anionic surfactants suitable for use herein axe the sodium alkyl glyceryl 
ether sulfonates, especially those ethers of higher alcohols derived from tallow and 
coconut oil; sodium coconut oil fatty acid monoglyceride sulfonates and sulfates; 
sodium or potassium salts of sulfuric acid esters of the reaction product of one mole 
of a fatty alcohol (e.g. coconut or tallow alcohol) with 1 to 6 moles of ethylene oxide; 
sodium or potassium salts of alkyl phenol ethylene oxide ether sulfates having about 1 
to 10 units of ethylene oxide per molecule and in which the alkyl radicals contain 
about 8 to 12 carbon atoms. 

In addition, suitable anionic surfactants include the water-soluble salts of 
esters of alpha-sulfonated fatty acids containing from about 6 to 20 carbon atoms in 
the fatty acid group and from about 1 to 10 carbon atoms in the ester group; water- 
soluble salts of 2-acyloxyalkane-l-suIfonic acids containing from about 2 to 9 carbon 
atoms in the acyl group and from 9 to about 23 carbon atoms in the alkane moiety; 
water-soluble salts of olefin and paraffin sulfonates containing from about 12 to 20 
carbon atoms; and beta-alkyloxy alkane sulfonates containing from about 1 to 3 
caibon atoms in the alkyl group and from about 8 to 20 carbon atoms in the alkane 
moiety. 

Preferred anionic surfactants are the alkali metal salts of CiO-18 Hnear 
alkylbenzene sulfonate and Cjo-18 alkyl sulfate. A preferred embodiment of the 
present invention is wherein the anionic surfactant comprises from about 20% to 
about 40% of a mixture of sodium Ciq^ linear alkylbenzene sulfonate and sodium 
^12-16 alkyl sulfate in a weight ratio of about 2: 1 to 1:2. 

Water-soluble salts of the higher fatty acids, i.e., "soaps", are also useful 
anionic surfactants in the compositions herein. This includes alkali metal soaps such 
as the sodium, potassium, ammonium, and alkylolammonium salts of higher fatty 
acids containing from about 8 to about 24 carbon atoms, and preferably from about 12 
to about 18 carbon atoms. Soaps can be made by direct saponification of fats and oils 



ISDOCID: <JP_4O930238aA_J_> 



1 



(17) 



WHPF9-3 02398 



or by the neutralization of free fatty acids. Particularly useful are the sodium and 
potassium salts of the mixtures of fatty acids derived from coconut oil and tallow, i.e., 
sodium or potassium tallow and coconut soap. 

Other types of surfactants suitable for use in the granular detergent 
compositions of step (a) includes nonionic, cationic ampholytic, and zwitterionic 
types. 

Typical nonionic surfactants include the alkylene oxide condensates of 
hydrocarbyl groups (e.g. alfcyl or alkyl phenyl) wherein the hydrocarbyl groups 
contain from about 8 to about 22 carbon atoms. Nonionics also include semi polar 
compounds such as Cg-C 2 2 amine oxides. An extensive discussion of nonionic 
surfactants is found in U.S. Pat 5338,491 Conner, et al issued August 16 t 1994. 
Nonionics also include fatty acid amide surfactants of the formula 



wherein: Rj is H t Cj-Cg hydrocarbyl, 2-hydroxyethyl, 2-hydroxypropyl, or a 
mixture thereof, preferably C1-C4 alkyl, more preferably Ci or C 2 alkyl. most 
preferably C\ alkyl (Le., methyl); and R 2 is a C5-C32 hydrocarbyl moiety, preferably 
straight chain C7-C19 alkyl or alkenyl, more preferably straight chain Cg-C\j alkyl 
or alkeny], most preferably straight chain alkyl or alkenyl, or mixture 

thereof; and Z is a polyhydroxyhydrocarbyl moiety having a linear hydrocarbyl chain 
with at least 2 (in the case of glyceraldehyde) or at least 3 hydroxyls (in the case of 
other reducing sugars) directly connected to the chain, or an alkoxylated derivative 
(preferably ethoxylated or propoxylated) thereof. Z preferably will be derived from a 
reducing sugar in a reductive amination reaction; more preferably Z is a glycityl 
moiety. Suitable reducing sugars include glucose, fructose, maltose, lactose, 
galactose, mannosc, and xylose, as well as glyceraldehyde. As raw materials, high 
dextrose com syrup, high fructose com syrup, and high maltose corn syrup can be 
utilized as well as the individual sugars listed above. These corn syrups may yield a 
mix of sugar components for Z. It should be understood that it is by no means 
intended to exclude other suitable raw materials. Z preferably will be selected from 
the group consisting of -C^^CHOHfo-C^-OH, .CH(-CH 2 -° H )-( CHOH )n-l- 
CH 2 -OH, - CH 2 -(CHOH) 2 (CHOR t )(CHOH)-CH2-OH, where n is an integer from 1 



O Ri 

0 I 
R 2 . c - N - Z 
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to 5, inclusive, and R* is H or a cyclic mono- or poly- saccharide, and alkoxylated 
derivatives thereof. Most preferred are glycityls wherein n is 4, particularly -CH2- 
(CHOH) 4 -CH 2 ~OH. 

In the above formulas, Rj can be, for example, methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, 2-hydroxy ethyl, or 2-hydroxy propyl. For highest sudsing, 
R\ is preferably methyl or hydroxyalkyl. If low sudsing is desired, Rj is preferably 
C 2 -Cg alkyl, especially n-propyl t iso-propyl, n-propyl, iso-propyl, n-butyl, iso-butyl, 
pentyl, hexyl and 2-ethyI hexyl. 

Specific examples of this type of amide surfactant include Cj2-N-(3- 
methyxypropyl) glucamide and coconut n-methyl gtucamide. Further disclosure of 
this type of amide surfactant can be found in U.S. Pat. 5,376.310, Gripe, issued 
December 27, 1994, 

Cationic detersive surfactants include the ammonium surfactants such as 
alkyldUmethylainmonium halogenides, and those surfactants having the formula: 

[R 2 (OR3) y [R4(OR3)y] 2 R5N+x " 
wherein R 2 is an alkyl or alkyl benzyl group having from about 8 to about 18 carbon 
atoms in the alkyl chain, each R^ is selected from the group consisting of 
~CH 2 CH 2 -, -CH 2 CH(CH 3 )-, -CH 2 CH(CH 2 OHK -O^CF^CHfc-. and mixtures 
thereof; each R4 is selected from the group consisting of C1-C4 alkyl, C1-C4 
hydroxyalkyl, benzyl, ring structures formed by joining the two R4 groups, 
CH2CHOHCHOHCOR6CHOHCH2OH wherein R6 is any hexose ot hexose polymer 
having a molecular* weight less than about 1000, and hydrogen when y is not 0; R5 is 
the same as R4 or is an alkyl chain wherein the total number of carbon atoms of R2 
plus R5 is not more than about 18; each y is from 0 to about 10 and the sume of the y 
values is from 0 to about 15; and X is any compatible anion. 

Other cationic surfactants useful herein are also described in U.S. Pat. No. 
4,228,044, Gamble, issued Oct. 14, 1980. Ampholytic surfactants can be broadly 
described as aliphatic derivatives of secondary or tertiary amines, or aliphatic 
derivatives of heterocyclic secondary and tertiary amines in which the aliphatic 
radical can be straight chain or branched. One of the aliphatic substituents contains at 
least about 8 carbon atoms, typically from about 8 to about 18 carbon atoms, and at 
least one contains an anionic water-solubilizing group, e.g., carboxy, sulfonate, 
sulfate. See U.S. Pat. No. 3,929,678 to Laughlin et al, issued December 30, 1975 at 
column 19, lines 18-35 for examples of ampholytic surfactants. Zwitterionic 
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surfactants can be broadly described as derivatives of secondary and tertiary amines, 
derivatives of heterocyclic secondary and tertiary amines, or derivatives of quaternary 
ammonium, quaternary phosphonhim or tertiary sulfonium compounds. See U.S. Pat. 
No. 3,929,678 to Laughlin et aL, issued December 30, 1975 at column 19, line 38 
through column 22, line 48 for examples of zwittcrionic surfactants. 

A further extensive disclosure of various types of surfactants can be found in 
US Pat 3,664,961, Norris, issued May 23, 1972. 

Surfactant will generally comprise from about 20% to about 95%, preferably 
from about 30% to about 60%, of the granular detergent composition of Step (a) 
prepared by the process herein. 

Typically detergent compositions made by the present process will contain 
builders. Builders useful in the present invention are generally selected from the 
various water-soluble, alkali metal, ammonium or substituted ammonium phosphates, 
polyphosphates, phosphonates, polyphosphonates, carbonates, borates, polyhydroxy 
sulfonates, poly acetates, carboxylates, and poly carboxylates. Preferred are the alkali 
metal, especially sodium, salts of the above. Preferred for use herein are the 
phosphates, carbonates, silicates, poly carboxylates, and mixtures thereof. More 
preferred are sodium tripolyphosphate, tetras odium pyrophosphate, sodium citrate, 
sodium tartrate sodium mono- and di-succinates, and mixtures thereof. . 

Specific examples of inorganic phosphate builders are sodium and potassium 
tripolyphosphate, pyrophosphate, polymeric metaphosphate having a degree of 
polymerization of from about 6 to 21,. and orthophosphates. Other phosphorus 
builder compounds are disclosed in U.S. Patents 3,159,581; 3,213,030; 3,422,137; 
3,400,176 and 3,400,148, all of which are incorporated herein by reference. 

Examples of nonphosphorus, inorganic builders are sodium and potassium 
carbonate, bicarbonate, sesquicarbonate, tetraborate decahydrate, and Zeolites such 
as 2fcolite A, Water-soluble, nonphosphorus organic builders useful herein include 
the various alkali metal, ammonium and substituted ammonium polyacetates, 
carboxylates, polycarboxylates and polyhydroxy sulfonates. Examples of poly acetate 
and polycarboxylatc builders are the sodium, potassium, lithium, ammonium and 
substituted ammonium salts of ethylene diamine tetraacetic acid, nitrilotriacetic acid, 
oxydisuccinic acid, mellitic acid, benzene polycarboxylic acids, and citric acid. 
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Polymeric polycarboxylate builders are set forth in U.S, Patent 3.308,067, 
Diehl, issued March 7, 1967. Such materials include the water-soluble salts of homo- 
and copolymers of aliphatic carboxylic acids such as maleic acid, itaconic acid, 
mesaconic acid, fumaric acid* aconitic acid, citraconlc acid and methylenemalonic 
add. 

Other suitable polycarboxylates for use herein are the polyacetal carboxylates 
described in U.S. Patent 4,144,226, issued March 13, 1979 to Cmtchfield et aL, and 
U.S. Patent 4,246,495, issued March 27, 1979 to Crutchfield et aL 

Builders generally comprise from about 5% to about 50%, preferably from 
about 20% to about 40% of compositions prepared by the process herein.Builders can 
be included in the granular detergent composition of Step (a) or they can be added to 
the agglomerates after they have been mixed with the Zeolite X. 

Filler materials such as sodium sulfate or sodium chloride are typically present 
in the detergent compositions of Step (a) at levels up to about 40%. 

^inder 

A wide variety of liquids can be used as the binder for the granular detergent 
components in Step (a) of the process of the invention. 

Water is a suitable binder. Likewise aqueous solutions containing up to about 
65%, preferably up to about 55%, more preferably up to about 35% of inorganic or 
organic materials such as sodium silicate (2.0 ratio Na20:Si02> or polyacrylate 
polymer can be used. Generally solute levels above about 65% result in aqueous 
dispersions or solutions which are too viscous to be conviently worked into a 
homogeneous mixture with the granular detergent of Step (a) of the process herein. 
Also, the preferred way of introducing the liquid binder into the process is by 
spraying it onto the granular detergent. Highly viscous solutions are difficult to 
spray. 

Nonionic organic liquids (melting point below about 7 degrees C) are 
preferred binders for use in the process of the invention. Preferred materials are the 
nonionic surfactants since they will contribute to the cleaning performance of the 
compositions. See the discussion of nonionic surfactants sujaa- The most common 
types of these materials are alkoxylated long chain organic compounds. 
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Alkoxylated nonionic materials suitable for use as binders herein include 
condensation products of C12-I8 * att y alcohols with an average of 3 to 20, 
preferably 4 to 16, alkoxy moieties. The alcohol radicals may be saturated or 
monuunsaturatcd, linear or methyl-branched in the 2-position (oxo radical), and may 
be derived from naturally occurring or hydrogenated fatty residues and/or synthetic 
residues. Ethoxylates derived from cetyl, stearyl and oleyl alcohol and mixtures 
thereof are particularly suitable. Examples are tallow fatty alcohols containing on 
average from 4 to 8 ethylene oxide {EO) moieties, tallow fatty alcohol containing on 
average from 10 to 18 EO and oleyl alcohol containing on average from 6 to 12 EO 
and also mixtures thereof. 

Other nonionic materials are alkoxylated Cj2-24» preferably C 14.1 8 alcohols 
in the production of which 1 to 3 mols of propylene oxide and then 4 to 20, preferably 
4 to 7, mols of ethylene oxide are added onto the alcohol. Ethoxylated Cg_i2~ alkyl- 
phenols containing 4 to 14 EO are also suitable. 

Nonionic organic liquids which are not surfactants can also be used as binders 
herein. Examples of such materials are polyethylene glycols and polypropylene 
glycols. 

Binders are used in an amount of from about 1% to about 6%, preferably from 
about 2.5% to about 6%. most preferably from about 3% to about 4.5%, based on the 
total weight of detergent components in Step (a) of the process. 

Zeolite X 

In Step (b) of the process herein the agglomerated particles which have been 
formed from the essential detergent components and binder in Step (a) are contacted 
and intimately mixed with Zeolite X in an amount which is at least equal to the 
amount of liquid binder used in Step (a) of the process. Preferably the amount of 
Zeolite X is from 1 to 2.5 times the weight amount of liquid binder used in Step (a). 

Zeolite X is a synthetic aluminosilicate, readily available commercially from, 
for example, Union Carbide Company and Philadelphia Quartz Company. The 
sodium salt form ( Zeolite 13X) has a pore size of about 8 Angstroms and the calcium 
form (Zeolite 10X) a pore size of about 7 Angstroms. For use herein, the sodium 
form is preferred. The Zeolite X should be in powdered form having particle size of 
less than about 20 millimicrons, Preferred particle sizes are in the range of from 
about 5 to about 1 0 millimicrons. 
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It has been found that further improvement in the free flow properties and 
increased density of compositions made by the process herein can be achieved if 
hydrophobic precipitated silica is included along with Zeolite X in Step (b) of the 
process. 

Hydrophobic precipitated silicas suitable for use herein are commercially 
available, for example Supernat D 10 and D 17 from Dcgussa AO. Frankfuit/Main, 
Germany. 

When used in Step (b) of the process , the amount of hydrophobic precipated 
silica is from about 0.1% to about 1%, preferably from about 0.2% to about 0.4%, 
based on the weight of the mixture in Step (a). 

Optional Materia]^ 

Optionally, other materials useful in detergent compositions can be included 
as detergent components in Step (a) of the process herein. Alternatively, such 
materials can be added to the agglomerates after they have been mixed with Zeolite 
X, or Zeolite X and precipitated silica. Optional materials include additional types of ; 
surfactants sucb as ampholytics , zwitterionics and cationics. Examples of such 
surfactants are disclosed in U.S. Patents 3,664,961, Norris, issued May 23, li>72, and 
4,228,044, C arabre, issued October 14> 1980, incorporated by reference herein. Other 
optional ingredients include bleaches, brighteners, bleach activators, suds boosters, 
suds suppressors, anti-tarnish and anti-corrosion agents, soil suspending agents, dye 
transfer inhibition agents, soil release agents, dye transfer inhibiting agents, 
germicides, pH adjusting agents, chelating agents, clays and enzymes. 

Pressing 

A particulate composition comprising surfactant is used in Step (a) of the 
process. This composition can consist of granules from a spray drying tower or one 
or more particulate materials which have not been spray dried. Alternatively, the 
composition can be a mixture of spray dried granules and other particulate detergent 
components such as additional surfactant and/or builder, bleach, etc.. 

Prior to mixing with binder, the particulate composition can be densified. For 
example it can subjected to mixing in a high speed mixer such as a Loedige CB % 
Shugi Granulator, or Drais K-TTP, followed by mixing in a moderate speed mixer 
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such as the Loedige KM or Drais K~T. See for example; U.S. Pats. 5.133,924 and 
5,164,108. The mixing of densified detergent particles and binder and the contacting 
of said mixture with Zeolite X (or Zeolite X plus precipitated silica) is accomplished 
in the moderate speed mixer. 

In a preferred way of carrying out the process to produce free flowing, 
densified agglomerates, a spray dried granular product comprising anionic surfactant 
and, optionally, additional dry particulate detergent components is subjected to 
compaction to remove air, for example by passing the particulate composition 
through a compactor such as the BCS25 type compactor from Shinto Industrial 
Company, thereby forming chips. These chips then can be ground (e.g. in a Fitz Mill 
), and screened to produce the desired particle size. The densified particles arc then 
mixed with nonionic binder and contacted with Zeolite X (or Zeolite X plus 
precipitated silica). Preferably, the liquid binder is added to the granular detergent 
composition by spraying it onto the detergent composition during the mixing, but ' 
prior to adding Zeolite X. The mixing of particulate detergent (whether densified or 
not) with binder, and the contact with Zeolite X can be accomplished in any suitable 
mixer. Examples of suitable mixers are the Fukae Vertical High Speed Mixer from 
Fukae Industrial Company, Hogyo prefecture, Kobe Japan, and the Ribbon Mixer 
from Powcrcx Company, Osaka prefecture, Osaka Japan 

All percentages and ratios described herein are by weight unless otherwise 
stated. All documents mentioned herein are incorporated by reference. 

The invention will be illustrated by the following example, which is not to be 
construed in any manner as a limitation of the invention. 
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EXAMPLEJ 

A spray dried surfactant granule having the following composition and a 
density of 290 grams/liter is densified as described below. 



Fatty Alcohol Sulfate 9.0% 

Linear Alkylbeozene 30.0 
Sulfonate 

Sodium Carbonate 21 

Sodium Silicate 16 

Sodium Sulfate 8 

Polyethylene Glycol 0.3 

Brightencrs 0.4 

Moisture 4 

Other conventional 

ingredients 11.3 



TOTAL 100% 



The spray dried detergent granule is continuously loaded onto the top of a roll- 
type compactor unit via a force feeder that is located at the top of the compactor rolls, 
to produce chips. Pilot compactor unit operation condition is: the rotation rate of 
rolls is 3.60 rpm, ammeter of roll is 5.5 A t roll pressure is 1.7 -2.1 tons and rotation 
rate of force feeder is -16.8 rpm, ammeter of force feeder is 3.0A. Compaction rate is 
-56 kgs/hr as chips. Chip density that comes out rolls, is 1.3-1.6 g/cc. The 
surfactant level in the chips remains at 39%. 

The surfactant chips are constantly fed into a pilot grinder (Fitz mill). Pilot 
grinder operation condition is: the rotation rate of shaft is -4726rpm t ammeter of 
shaft is 6.0-7.2 A and 2.0 mm punch out size of screen is used. % on 850 m of the 
ground chips is 4.0-10.0%. % under 150 m is 19-22%. The bulk density of the 
ground chips is -660 g/L as ground. The surfactant level in this ground granule 
remains-39%. 
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9.85 kgs of the densificd ground granules and 1.58 kgs of sodium Ci$ 
secondary alkyl sulfate (95% sodium alkyl sulfate, 2% sodium sulfate, 3% moisture 
and misc.) powder are loaded into a pilot LSdige KM mixer (50 liter capacity). Fill 
level is 37% in accordance with the assumed the bulk density of finished product of 
700 g/L. The blade speed is set at 35 rpm while keeping chopper speed at 3000 rpm. 
The ground surfactant granule and alkyl sulfate powder are well mixed in the Lodige 
mixer during 70 sec. 30 g of polypyrrolidone (dye transfer inhibition agent) is then 
sprayed into Lttdige mixer during 25-30 sec. 440g of C^-C^ EO9 alkyl ethoxylate 
nonionic which has been heated to 70°C is then sprayed onto the material in the 
LSdige mixer.during a time period of 50 to 60 seconds. Then 810g of Zeolite 13X, 50 
g of hydrophobic precipitated silica and 100 g of . soil release polymers are 
added/mixed into L6dige mixer during 200 sec. Then, 40 g of perfume is sprayed 
into mixer during 30-40 sec. The surfactant level of the resulting product is -45%. 
The product is sieved through an 1180 m screen. The sieved product has a total 
surfactant level of- 45%. The product is a free flowing granule having a bulk density 
of 781 g/L. 

1 Abstract 

Zeolite X is used in the process for manufacture of detergent agglomerates to 
improve flowability of the finished product. 

2 Representative Drawing 
None 
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